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The rare-earth-free phosphor K2SiF6:Mn
4+
 is an upcoming material for warm-white LEDs. [1] It provides a saturated red 
d-d-line emission around 630 nm, after excitation with a blue LED around 455 nm, without reabsorption of yellow or 
green emission light of other phosphors. To maximize the application opportunities for this phosphor, knowledge about 
the luminescence behavior at high excitation intensities and at single particle level is needed. We investigated 
K2SiF6:Mn
4+
 to evaluate its application as a red conversion phosphor for white LEDs in general lighting and display 
backlights. This research presents the saturation behavior and thermal properties of K2SiF6:Mn
4+
 and a combination of 
structural and luminescence properties in SEM-EDX-CL mappings. [2] 
We found that the spin-forbidden ms-range decay results in ground-state depletion at excitation powers above 40 W/cm². 
To resolve the resulting limitations in excitation power, a remote phosphor approach is presented, where phosphor layers 
are separated from the blue LED chip, to reduce the photon flux and thermal quenching. Simulations of remote phosphor 
warm-white LEDs (CCT 3466 K) containing YAG:Ce and K2SiF6:Mn
4+
 yielded a good color rendering (CRI 90). 
A combined investigation of structural and luminescence properties in a scanning electron microscope using energy-
dispersive X-ray spectroscopy and cathodoluminescence mappings showed both phosphor degradation at high fluxes 
and a preferential location of the light outcoupling at irregularities in the crystal facets. Optimization of the Mn-doped 
fluoride phosphor synthesis in concentrated hydrofluoric acid improves the particle formation, resulting in increased 
quantum efficiency, improved light outcoupling and homogeneous phosphor layers for remote phosphor applications.  
 
[1] T. Takahashi, S. Adachi, Mn
4+
-Activated Red Photoluminescence in K2SiF6 Phosphor, J. Electrochem. Soc. 155 
(2008) E183-E188. doi:10.1149/1.2993159. 
[2] H.F. Sijbom, J.J. Joos, L.I.D.J. Martin, K. Van den Eeckhout, D. Poelman, P.F. Smet, Luminescent Behavior of 
the K2SiF6:Mn
4+
 Red Phosphor at High Fluxes and at the Microscopic Level, ECS J. Solid State Sci. Technol. 5 
(2016) R3040–R3048. doi:10.1149/2.0051601jss. 
